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(54) Investigation of the properties 
of a surface e.g. the elasticity of 
skin 

(57) A device (D) comprises - 
pneumatic means (P) for momentarily 
altering a zone (A) of the skin (1) and 
means (E) for assessing the extent of 
the alteration comprising an emitter 
(20) of radiation towards the zone 
(A) and a receiver (21) capable of 
receiving a proportion of the 
radiation reflected by the said zone 
|A). The pneumatic means (P) 
comprise a nozzle (2) disposed so as 
to blow a gas along a direction (F) 
substantially orthogonal to the 
investigated zone (A). Holding means 
(M) supports the nozzle (2) at a 
predetermined distance {h] from the 
surface (3). Deformation of the skin 
may be plotted for steady or varying 
gas pressure. The change in colour 
of the skin may alternatively be 
measured. 
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SPECIFICATION 

A device for the investigation of the pro- 
perties especially of elasticity of a surface 
5 in particular of the skin 

The invention relates to a device for the in- 
vestigation of the properties, especially of the 
elasticity, of a surface, in particular of the 
10 skin. 

The expression "investigation of the proper- 
ties of a surface" must be understood in a 
wide sense; thus in particular when one is 
concerned with mechanical properties such as 
15 elasticity the properties investigated may con- 
cern, in the case of the human skin in particu- 
lar, the surface and the subjacent tissues as a 
whole. 

The devices to which the invention relates 
20 are of a type comprising pneumatic means for 
momentarily altering, in particular deforming, a 
2one of the surface in determined conditions 
without material contact other than that of gas 
and means for assessing the extent of the 
25 alteration, in particular of the deformation of 
the said zone, these assessment means com- 
prising an emitter of radiation towards the 
zone of the surface investigated and a receiver 
capable of receiving a proportion of the radia- 
30 tion reflected by the said zone, this reflected 
proportion depending on the extent of the al- 
teration. 

Such devices may make it possible to deter- 
mine the effect that cosmetics have on the 
35 elasticity and the moisture content of the skin 
and thus to evaluate the efficiency of these 
products. 

A device of the kind defined above is de- 
scribed in the DE-A-3,304,503. This device is 

40 relatively bulky, and its operation is not very 
practical. It has, moreover, a relatively high 
inertia which has an adverse effect on the 
speed, the sensitivity and the accuracy of the 
measurements. 

45 The main object of the invention is to pro- 
duce devices of the kind defined above such 
that they meet the various practical require- 
ments better than heretofore and in particular 
such that their size should be reduced and 

50 their operation simpler and faster. It is, more- 
over, desirable that their inertia should also be 
reduced, and that the speed as well as the 
accuracy of the measurements be improved. 
According to the invention, there is provided 

55 a device for the investigation of the properties 
of a surface of a zone of skin, comprising:- 
pneumatic means for momentarily altering a 
zone of the surface under determined condi- 
tions without material contact other than that 

60 of the gas; and means for assessing the alter- 
ation of the said zone, said assessment 
means comprising (a) an emitter of radiation 
towards the zone of the skin surface investi- 
gated, (b) a receiver capable of receiving a 

65 proportion of the radiation reflected by the 



said zone, this reflected proportion depending 
on the extent of said alteration, and (c) sup- 
porting means to support the nozzle at a pre- 
determined distance from the surface of the 

70 zone under investigation, wherein the pneuma- 
tic means for altering the surface comprise a 
nozzle disposed so as to blow a gas along a 
direction substantially orthogonal to the inves- 
tigated zone of the surface. 

75 Generally, the alteration of the surface con- 
sists of a deformation of this surface, and the 
pressure of the gas jet at the orifice opening 
of the nozzle is of the order of 0. 1 to 1 .0 
bar. The gas under pressure can be simply 

80 constituted by compressed air. 

Advantageously, the nozzle comprises a 
body whose axis is substantially orthogonal to 
the said Investigated zone of the surface, the 
outlet orifice of the nozzle having its centre 

85 situated on this axis. 

The body of the nozzle can be provided on 
the side of the gas outlet, and said supporting 
means may be bearing means which can be 
adjusted against the surface to be investigated 

90 so that the distance of the outlet orifice of the 
nozzle from the said surface in use of the 
device can be freely adjusted. 

The orifice of the nozzle can have a dia- 
meter ranging from 1 mm to 5 mm, and pre- 

95 ferably equal to 4 mm. This orifice is situated 
at a distance of the order of 2 mm from the 
surface, when the surface is not deformed, 
that is to say when the gas is not being 
blown. 

100 Advantageously, the means for the assess- 
ment of the extent of the alteration comprise, 
in a way known per se, an emitter of lumi- 
nous radiation and a receiver of that propor- 
tion of luminous radiation reflected by the 

105 zone being investigated, this receiver being 
capable of converting the quantity of the light 
received into an electric parameter. These 
means of assessment thus form an opto-elec- 
tronic sensor, in particular of the type de- 

1 10 scribed and claimed in the FR-A-2,465,213, in 
the name L'Oreal. 

The means of assessment of the extent of 
the alteration advantageously comprise a part 
disposed inside the nozzle so that the incident 

1 1 5 radiation and the radiation reflected by the 
surface should be identical with or near the 
axis of the jet blown through the nozzle. 

When the assessment means use luminous 
radiation, provision is preferably made for op- 

120 tical fibres disposed co-axially within the injec- 
tion nozzle and stopping at a certain distance 
from the opening through which the gas is 
blown. The distance between the end of the 
optical fibres and of the opening of the nozzle 

125 can be of the order of 3 mm to 30 mm. A 
portion of these optical fibres is used for the 
incident light, whilst the other portion is used 
to collect the reflected light. 
In a manner known per se, the reflected 

130 light can be collected by a cylindrical optical 
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fibre or fibre bundle disposed along the jet 
axis, whilst the incident light connes from an 
optical fibre or fibre bundle with an annular 
cross-section surrounding the above fibre or 
5 bundle. 

The nozzle can be supplied with gas from a 
compressed gas cylinder provided with a 
pressure reducer, connected to the nozzle via 
a supply ducting fitted with an electrovalve. 
10 The supply ducting for the nozzle is, more- 
over, advantageously provided with a pressure 
transducer disposed downline from the elec- 
trovalve. 

The assessment means preferably comprise 
15 an oscilloscope with a digital memory and a 
recording device. 

A relatively large volume, preferably of the 
order of 20 cm^, is formed by the ducting 
between the pressure reducer and the electro- 
20 valve to serve as a gas reservoir during a 
variable pressure measurement. 

Apart from the arrangements set out above, 
other objects and advantages of the invention 
will be discussed in greater detail below in 
25 relation to a particular embodiment described 
with reference to the attached drawings, but 
which is in no way restrictive. In the draw- 
ings: 

FIGURE 1 is a schematic view of an installa- 
30 tion as a whole comprising a device In accor- 
dance with the invention; 

FIGURE 2 is a longitudinal, cross-sectional 
view of the device on an enlarged scale; 
FIGURE 3 is a diagram representing the vari- 
35 ations of a parameter in relation to the elasti- 
city of the surface with respect to time as gas 
is being blown through the nozzle; 

FIGURE 4 is a diagram similar to that of 
Figure 3 but showing the state of affairs when 
40 the blowing of pressurised gas through the 
nozzle ceases; 

FIGURE 5 is a diagram illustrating, plotted 
on the y axis, a variation of pressure of the 
gas blown through the nozzle with respect to 
45 time plotted on the abscissa; 

FIGURE 6 is a diagram similar to that of 
Figure 3 illustrating on the y axis the varia- 
tions of the parameter depending on the elas- 
ticity of the surface, with time plotted on the 
50 abscissa, when a pressure pulse correspond- 
ing to that of Figure 5 is applied to the noz- 
zle; and 

FIGURE 7 is a diagram representing the vari- 
ations of the above-mentioned parameter de- 
55 pending on the elasticity of the surface 
(plotted on the ordinate), depending on the 
pressure of the blown gas plotted on the ab- 
scissa. 

Referring to the drawings, and In particular 
60 to Figures 1 and 2, a device D can be seen 
for investigating the properties of a surface; in 
the example contemplated, the device D fs 
more particularly intended for investigating the 
elasticity of human skin, in particular for inves- 
65 tigating the efficiency of cosmetic products. 



It is known that the elasticity of tissue di- 
minishes with age and is, moreover, subject 
to the effect of various parameters, such as 
the state of health or fatigue of the subject. 
70 The object of cosmetic products is, in particu- 
lar, to increase the elasticity and moisture 
content of the skin. To evaluate the efficiency 
of such cosmetic products, it is therefore de- 
sirable to be able to measure the elasticity of 
75 the skin in vivo before and after the applica- 
tion of the cosmetic products. 

The device D comprises pneumatic means P 
for momentarily altering a zone A (Figure 2) of 
the skin 1 under given conditions. In the 
80 example considered, relating to the investiga- 
tion of the elasticity of the skin, the alteration 
of zone A consists in a deformation of this 
zone, as schematically represented in Figure 2. 
The device D also comprises assessment 
85 means E which comprise a radiation emitter S 
directed towards the zone A and a receiver R 
capable of receiving a proportion of the radia- 
tion reflected by skin zone A, this reflected 
portion depending on the extent of the defor- 
90 mation. 

The pneumatic means P comprise a nozzle 
2, or similar, capable of blowing a gas, gener- 
ally compressed air, on to zone A. Provision 
is made for supporting means M to support 
95 the nozzle 2 at a predetermined distance h 
(Figure 2) from the undeformed surface 3. 

The nozzle 2 is advantageously disposed so 
as to blow the gas along a direction repre- 
sented by an arrow F in Figures 1 and 2, 

100 which is substantially orthogonal to the inves- 
tigated zone A of the surface. This nozzle 2 
can comprise a body of revolution 4, espe- 
cially a cylindrical one, whose end portion 5 
facing the skin 1 has a convergent frusto-coni- 

105 cal shape ending in the outlet orifice 6 of the 
nozzle. This orifice 6 can have a diameter 
ranging from 1 mm to 5 mm, this diameter 
being preferably at least approximately equal 
to 4 mm. The distance h referred to above 

1 10 corresponds to the distance of the orifice 6 
from the surface 3. This distance b is advan- 
tageously of the order of 2 mm. The body 4 
is, on the side remote from its outlet orifice 
6, closed by a transverse top 7; a com- 

115 pressed air inlet tube 8 ends in the lateral wall 
of the nozzle 2, near the top 7. 

The supporting means M may be consti- 
tuted by a sleeve 9 surrounding the end of 
the nozzle near the outlet orifice 6. This 

120 sleeve 9 can be mounted slidably on the body 
4 of the nozzle 2 with sufficient grip to allow 
the two components to be maintained in a 
relative position which has been selected and 
adjusted. According to one variant, the sleeve 

125 9 can be screwed on the body 4, the adjust- 
ment of the axial position of the sleeve 9 in 
relation to the body 4 being effected by a 
rotational motion. At its end adjacent the skin 
1, the sleeve 9 comprises an enlarged frusto- 

130 conical base 10 Intended to rest on the skin 



BNS0OCID:<GB 2173896A l> 



1 




determined by the positioning of the sleeve 9 
or the guard ring. 

It should be observed that the device of the 
invention makes it possible to Investigate a 

5 different alteration of the skin apart from a 
deformation. For instance, one could investi- 
gate the change in colour on contact with a 
given gas blown through the nozzle 2. The 
alteration would then consist in this change of 

10 colour. 

CLAIMS 

1 . A device for the investigation of the pro- 
perties of a surface of a zone of skin, compri- 

15 sing:pneumatic means for momentarily altering 
a zone of the surface under determined condi- 
tions without material contact other than that 
of the gas; and means for assessing the alter- 
ation of the said zone, said assessment 

20 means comprising (a) an emitter of radiation 
towards the zone of the skin surface investi- 
gated, (b) a receiver capable of receiving a 
proportion of the radiation reflected by the 
said zone, this reflected proportion depending 

25 on the extent of said alteration, and (c) sup- 
porting means to support the nozzle at a pre- 
determined distance from the surface of the 
zone under investigation, wherein the pneuma- 
tic means for altering the surface comprise a 

30 nozzle disposed so as to blow a gas along a 
direction substantially orthogonal to the inves- 
tigated zone of the surface. 

2. A device according to claim 1. wherein 
the alteration of the surface is a deformation 

35 of this surface, the pressure of the gas jet at 
the outlet orifice of the nozzle is of the order 
of 0. 1 to 1 .0 bar, and the property being 
investigated is the elasticity of the skin. 

3. A device according to either of the pre- 
40 ceding claims, wherein the nozzle comprises a 

body whose axis Is substantially orthogonal to 
the said zone being investigated, and the out- 
let orifice of the nozzle has its centre situated 
on said axis. 

45 4. A device according to any one of the 
preceding claims, wherein the supporting 
means comprise means which can be adjusted 
against the surface to be investigated so that 
the distance of the outlet orifice of the nozzle 

50 from the said surface can be readily adjusted. 
5. A device according to claim 4, wherein 
said supporting means comprise a sleeve sur- 
rounding the end of said nozzle near its outlet 
orifice. 

55 6. A device according to any one of the 
preceding claims, wherein the nozzle has an 
orifice with a diameter ranging from 1 mm to 
5 mm. 

7. A device according to claim 6, wherein 
60 the diameter is substantially 4 mm. 

8. A device according to any one of the 
preceding claims, wherein, when the surface is 
not deformed, the distance of the outlet ori- 
fice of the nozzle from the surface is of the 

65 order of 2 mm. 



9. A device according to any one of the 
preceding claims, wherein said radiation emit- 
ter is an emitter of luminous radiation and said 
receiver is a receiver for that proportion of the 
70 luminous radiation from said emitter which is 
reflected by the zone being investigated, said 
receiver being capable of converting the quan- 
tity of the light received into an electric para- 
meter. 

75 10. A device according to claim 9, wherein 
the means of assessment comprise a compo- 
nent disposed within the nozzle so that the 
incident radiation and the radiation reflected by 
the surface should be co-axlal with the jet 

80 blown through the nozzle. 

11. A device according to claim 9 or 10, 
wherein the means of assessment comprise 
optical fibres disposed co-axially within the in- 
jection nozzle and terminating at a certain dis- 

85 tance from the opening through which the gas 
is blown. 

12. A device according to claim 11, 
wherein the distance between the end of the 
optical fibres and the opening of the nozzle is 

90 of the order of 3 to 30 mm. 

13. A device according to claim 11 or 12, 
wherein it comprises one cylindrical optical 
fibre disposed along the axis of, the jet, for 
taking up the reflected light, and an optical 

95 fibre with an annular cross-section surrounding 
the first-mentioned fibre, for transmitting the 
Incident light. 

14. A device according to any one of the 
preceding claims, wherein the nozzle Is sup- 

100 plied from a cylinder of gas under pressure, 
and wherein a pressure reducer Is connected 
to the nozzle via a supply ducting fitted with 
an electrovalve. 

15. A device according to claim 14, 

105 wherein the supply ducting for the nozzle is 
fitted with a pressure transducer disposed 
downline from the electrovalve. 

16. A device according to claim 14 or 15, 
wherein a ducting provided between the pres- 

1 10 sure reducer and the electrovalve has a rela- 
tively large volume. In particular of the order 
of 20 cm^. for serving as a reservoir during a 
measurement using variable pressure. 

17. A device according to any one of the 
115 preceding claims, wherein the means of as- 
sessment comprise an oscilloscope with a di- 
gital memory and a recording device. 

18. A device for the investigation of the 
properties of a surface of skin, such device 

120 being constructed and adapted to operate 
substantially as hereinbefore described with 
reference to and as Illustrated In the accom- 
panying drawings. 

Pnnted in ihe Umted Kingdom for 

Her Majesty's Siaiionery Office. Dd 8818935, 1986. 4235. 
Published at The Patent Office. 25 Southampton Buildings. 
London, WC2A 1AY, from which copies may be obtained. 
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fibre or fibre bundle disposed along the jet 
axis, whilst the incident light comes from an 
optical fibre or fibre bundle with an annular 
cross-section surrounding the above fibre or 
5 bundle. 

The nozzle can be supplied with gas from a 
compressed gas cylinder provided with a 
pressure reducer, connected to the nozzle via 
a supply ducting fitted with an electrovalve. 
10 The supply ducting for the nozzle is, , more- 
over, advantageously provided with a pressure 
transducer disposed downline from the elec- 
trovalve. 

The assessment means preferably comprise 
15 an oscilloscope with a digital memory and a 
recording device. 

A relatively large volume, preferably of the 
order of 20 cm^ is formed by the ducting 
between the pressure reducer and the electro- 
20 valve to serve as a gas reservoir during a 
variable pressure measurement. 

Apart from the arrangements set out above, 
other objects and advantages of the invention 
will be discussed in greater detail below in 
25 relation to a particular embodiment described 
with reference to the attached drawings, but 
which is in no way restrictive. In the draw- 
ings: 

FIGURE 1 is a schematic view of an installa- 
30 tion as a whole comprising a device in accor- 
dance with the invention; 

FIGURE 2 is a longitudinal, cross-sectional 
view of the device on an enlarged scale; 
FIGURE 3 is a diagi-am representing the vari- 
35 ations of a parameter in relation to the elasti- 
city of the surface with respect to time as gas 
is being blown through the nozzle; 

FIGURE 4 is a diagram similar to that of 
Figure 3 but showing the state of affairs when 
40 the blowing of pressurised gas through the 
nozzle ceases; 

FIGURE 5 is a diagram illustrating, plotted 
on the y axis, a variation of pressure of the 
gas blown through the nozzle with respect to 
45 time plotted on the abscissa; 

FIGURE 6 is a diagram similar to that of 
Figure 3 illustrating on the y axis the varia- 
tions of the parameter depending oh the elas- 
ticity of the surface, with time plotted on the 
50 abscissa, when a pressure pulse correspond- 
ing to that of Figure 5 is applied to the noz- 
zle; and 

FIGURE 7 is a diagram representing the vari- 
ations of the above-mentioned parameter de- 
55 pending on the elasticity of the surface 
(ploned on the ordinate), depending on the 
pressure of the blown gas plotted on the ab- 
scissa. 

Referring to the drawings, and in particular 
60 to Figures 1 and 2, a device D can be seen 
for investigating the properties of a surface; in 
the example contemplated, the device D is 
more particularly intended for investigating the 
elasticity of human skin, in particular for inves- 
65 tigating the efficiency of cosmetic products. 



It is known that the elasticity of tissue di- 
minishes with age and Is, moreover, subject 
to the effect of various parameters, such as 
the state of health or fatigue of the subject. 
70 The object of cosmetic products is. in particu- 
lar, to increase the elasticity and moisture 
content of the skin. To evaluate the efficiency 
of such cosmetic products, it is therefore de- 
sirable to be able to measure the elasticity of 
75 the skin in vivo before and after the applica- 
tion of the cosmetic products. 

The device D comprises pneumatic means P 
for momentarily altering a zone A (Figure 2) of 
the skin 1 under given conditions. In the 
80 example considered, relating to the investiga- 
tion of the elasticity of the skin, the alteration 
of zone A consists in a deformation of this 
zone, as schematically represented in Figure 2. 
The device D also comprises assessment 
85 means E which comprise a radiation emitter S 
directed towards the zone A and a receiver R 
capable of receiving a proportion of the radia- 
tion reflected by skin zone A, this reflected 
portion depending on the extent of the defor- 
90 mation. 

The pneumatic means P comprise a nozzle 
2, or similar, capable of blowing a gas, gener- 
ally compressed air, on to zone A. Provision 
is made for supporting means M to support 
95 the nozzle 2 at a predetermined distance h 
(Figure 2) from the undeformed surface 3. 

The nozzle 2 is advantageously disposed so 
as to blow the gas along a direction repre- 
sented by an arrow F in Figures 1 and 2, 

100 which is substantially orthogonal to the inves- 
tigated zone A of the surface. This nozzle 2 
can comprise a body of revolution 4, espe- 
cially a cylindrical one, whose end portion 5 
facing the skin 1 has a convergent frusto-coni- 

105 cal shape ending in the outlet orifice 6 of the 
nozzle. This orifice 6 can have a diameter 
ranging from 1 mm to 5 mm, this diameter 
being preferably at least approximately equal 
to 4 mm. The distance h referred to above 

1 10 corresponds to the distance of the orifice 6 
from the surface 3. This distance h is advan- 
tageously of the order of 2 mm. The body 4 
is, on the side remote from its outlet orifice 
6, closed by a transverse top 7; a com- 

115 pressed air inlet tube 8 ends in the lateral wall 
of the nozzle 2, near the top 7. 

The supporting means M may be consti- 
tuted by a sleeve 9 surrounding the end of 
the nozzle near the outlet orifice 6. This 

120 sleeve 9 can be mounted slidably on the body 
4 of the nozzle 2 with sufficient grip to allow 
the two components to be maintained in a 
relative position which has been selected and 
adjusted. According to one variant, the sleeve 

125 9 can be screwed on the body 4, the adjust- 
ment of the axial position of the sleeve 9 in 
relation to the body 4 being effected by a 
rotational motion. At its end adjacent the skin 
1 , the sleeve 9 comprises an enlarged frusto- 

130 conical base 10 intended to rest on the skin 
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stand 30. 

This being the case, the functioning and ap- 
plication of the device in accordance with the 
invention will now be described. 
5 Three types of measurement are possible, 
that is to say: 

measurements with a constant stabilised gas 
pressure; 

measurements with a variable gas pressure 
10 (impulse regime); 

measurements for the plotting of the pres- 
sure/deformation characteristics. 

These different types of measurennents will 
be described in turn. 
15 First of all, the measurement effected with a 
constant stabilised compressed air pressure Pq 
will be considered. 

The pressure Pq chosen is preselected by 
means of the pressure reducer 12, Pq being 
20 less than 1 bar. 

The opening of the electrovalve 14 is actu- 
ated at time to (see Figure 3). The quantity of 
light collected by the receiver 21 and con- 
verted into an electric voltage qo before defor- 
25 mation,. exceeds that collected after the defor- 
mation of zone A. The minimum electric vol- 
tage qm obtained on the receiver 21 is pro- 
duced at the instant to + At, (At = approxi- 
mately 10 ms). The variation of the electric 
30 voltage q with respect to time r Is repre- 
sented by the curve 31. 

The deformation u thus varies in the reverse 
order with the electric voltage g; this is the 
reason why the u values have been plotted on 
35 an axis orientated in the opposite direction in 
Figure 3. 

The skin deformation Au = um — Uo corre- 
sponds in Figure 3 to the lowering of the 
electric voltage Aq = q© gm, provided by the 

40 opto-electronic sensor. The parameter of am- 
plitude qo — qm thus represents the compressi- 
bility of the skin under force Pq. 

The time interval At (equal to 10 ms in the 
case of Figure 3) between the moment to 

45 when the electrovalve 14 is opened and the 
moment to + Af when the minimum qm oc- 
curs, constitutes an evaluation of the visco- 
elastic property of the skin and of the time 
during which the pressure variation Ap is 

50 established. 

As the electrovalve 14 is closed, which is 
tantamount to cutting the gas flow blown on 
to zone A, one obtains a curve 32 repre- 
sented in Figure 4 which is inverse to that of 

55 Figure 3. This curve 32 corresponds to the 
reestablishment curve of the skin surface. 

Now the measurements will be considered 
which are effected with variable pressure, cor- 
responding in some ways to an impulse. 

60 A volume VI of pressurised gas (com- 
pressed air in the example contemplated) is 
contained in the tube 13 under a given pres- 
sure Po between the pressure reducer 12 and 
the electrovalve 14, ahead of the pressure 

65 transducer 18. The cylinder 11 is sealed off 
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from tube 13, for instance by the closing of 
the pressure reducer 12, whilst the pressure 
Po obtains in the tube 13 and hence in the 
volume VI. 

70 At the time t = 0, the opening of the elec- 
trovalve 14 is actuated, the volume VI of 
compressed air expands and passes through 
the tube 17 and the tubing 19 to be blown 
through the orifice 6. The air pressure mea- 

75 sured by the transducer 18 during this "im- 
pulse" varies with respect to time according 
to the curve 33 represented in Figure 5. In 
this Figure, the time is plotted along the x 
axis (abscissa) whilst the pressure, measured 

80 by the transducer 18, is plotted on the y axis 
(ordinate). The pressure passes through a 
maximum value P max at the end of a period 
r1, in particular of approximately 10 ms. At 
the end of a period f2, of the order of four . 

85 times t1 (that is to say, substantially 40 ms in 
the example considered) the (relative) pressure 
is low and continues to decrease. 

The deformation of the zone A of the skin 
1 in response to the impulse of the gas under 

90 pressure of Figure 5 Is represented by the 
curve 34 of Figure 6. The time is still plotted 
along the x axis, whilst on the y axis there 
has been plotted, as in the case of Figure 3, 
the electric voltage q obtained at the output 

95 of receiver 21; on another axis orientated in 
the opposite direction, there has been plotted 
the actual deformation corresponding to the u 
parameter. 
At time 0, the deformation is nil and the 

100 electric voltage qO is at its maximum. At time 
f1 corresponding to P max (f1 being substan- 
tially equal to 10 ms in the example contem- 
plated) the deformation is at its maximum and 
is equal to qm. 

105 The blown gas pressure then decreases in 
such a way that the deformation also de- 
creases. At time f2, the remaining deformation 
is small. The curve 34 has the shape of an 
asymmetric V whose point is rounded. 

110 Figure 7 corresponds to the plotting of the 
characteristic 35 of the deformation u plotted 
along the y axis in relation to pressure P of 
the blown gas which is plotted along the x 
axis. Up to a pressure PI of the order of 0.3 

115 bar in the envisaged example of the embodi- 
ment and in the envisaged application, the 
variation of the deformation in relation to the 
pressure is substantially linear. 
The curve 35 is established by means of a 

120 succession of experiments applying various 
pressure values. 

The device of the invention which is small in 
size, can be applied to any part of the skin 
and allows measurements to be effected ra- 

125 pidly and with accuracy, in particular for deter- 
mining the compressibility, the moisture con- 
tent, the viscosity and the elasticity of the 
skin which makes it possible to determine the 
effect of cosmetic preparations. The location 

130 of the zone A of skin being investigated is 
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